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PROBLEM TO BE SOLVED: To reduce power consumption while 
holding the output impedance of a buffer circuit part low, and extend 
the time when the portable equipment is usable by providing the buffer 
circuit part with a 1st output circuit is which the driving capability for a 
high-level side output current is set large and a 2nd output circuit in 
which the driving capability of a low-level side is set large. 
SOLUTION: Amplifying circuit 21 and 22a are so constituted that the 
driving performance for the high-level side output current by a PMOS 
is large, but the driving performance for the low-level side output 
current by a NMOS is small; and amplifying circuit 22b and 23 are so 
constituted that the driving performance of the NMOS is large and the 
driving capability of the PMOS is small. Then duty driving by a 1/4 bias 
is performed while the PMOS of the amplifying circuit 21 or 22a is 
selected to drive the high-voltage side electrode of a liquid crystal 

display element and the NMOS of the amplifying circuit 22b or 23 which has the large low-level side driving 
performance is selected to drive the low-voltage side electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bias circuit section which generates two or more bias voltage with 
the resistance partial pressure by high resistance, The buffer circuit section 
which carries out impedance conversion of said generated bias voltage, and 
outputs it, In the drive circuit of the liquid crystal display which has the selection- 
circuitry section for impressing the output voltage of said buffer circuit section to 
inter-electrode [ of a liquid crystal display component ] according to an indicative 
data said buffer circuit section The 1st output circuit which set up greatly the 
drive capacity of the output current by the side of the high level, When it has the 
2nd output circuit which set up greatly the drive capacity by the side of a low and 
the output by the side of a high level is perfomried to the electrode of said liquid 
crystal display component, the 1st output circuit is chosen. The drive circuit of the 
liquid crystal display characterized by being constituted so that the 2nd output 
circuit may be chosen, when performing the output by the side of a low to said 
electrode. 

[Claim 2] The pocket device characterized by using the drive circuit of a liquid 
crystal display according to claim 1 for the pocket device with a liquid crystal 
display which carries out cell actuation. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the 
integration drive circuit which is used for the pocket device with a liquid crystal 
display which carries out cell actuation in detail and which was formed into the 
low consumed electric current about the pocket device which used the drive 
circuit of a liquid crystal display, and this. 
[0002] 

[Description of the Prior Art] Since there is very little power consumption and it 
ends compared with other drops, such as a CRT display and a plasma display, 
the drop by liquid crystal is used as a display for pocket devices, such as cellular 
phones, such as PHS, and a pager, in many cases. Moreover, since dot-matrix 
means of displaying is used in many cases in order to enable it to display an 
alphabetic character etc., it enables it to drive many display devices in the 
information machines and equipment of the above pocket molds using a drive 
circuit as shown in drawing 5 which carries out a duty drive using two or more 
bias voltage. 

[0003] The bias circuit section 1 by which liquid crystal display 10b of drawing 5 



was connected to the serial between the supply voltage line and the reference 
potential line and which carries out resistance partial pressure by resistance of 
about 1 M omega respectively, and generates two or more bias voltage, Buffer 
circuit section 2b which has two or more amplifying circuits for carrying out 
impedance conversion of each generated bias voltage, and outputting it, It 
consists of the selection-circuitry section 3 for choosing and impressing the 
output voltage of buffer circuit section 2b to the electrode of the liquid crystal 
display component 41 which should be turned on according to an indicative data 
(DC, DS) and the alternating current-ized signal FR, and the display-panel 
section 4 in which the display pattern was formed from two or more liquid crystal 
display components 41. 

[0004] By performing the duty drive by two or more bias voltage using such a 
configuration, the electrical potential difference impressed to inter-electrode [ of 
many liquid crystal display components on a liquid crystal panel ] can indicate 
only the thing beyond a predetermined value now by lighting. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in drive circuit 10b of 
drawing 5 , while the current of several microA flows according to the resistance 
of the bias circuit section 1 , it doubles even in the amplifying circuit of buffer 
circuit section 2b, and the current of dozens of microA flows and is consumed. 
Since it walks around with the above pocket devices daily, since it is so 
convenient that usable time amount is long as much as possible and charge 
frequency is low, the further low consumed-electric-current-ization is once 
demanded also about the drive circuit of a liquid crystal display by charge. 
Moreover, since a drive wave becomes blunt and it may be able to stop being 
able to maintain sufficient display grace when there are many liquid crystal 
display components driven in one drive circuit and the load-carrying capacity is 
large, though the low consumed electric current is realized, it is required that the 
output impedance of a drive circuit should be made small. 
[0006] Although it is possible to make the output impedance of the output circuit 



high, and to reduce the penetration current at the time of a signal switch while 
setting up the operating current of an amplifying circuit small in order to reduce 
the consumed electric current in each amplifying circuit Since it is necessary to 
perform the duty drive in which the capacity value of the liquid crystal panel 
section 4 carries out multiplex division and which it drives by several 10Hz 
comparatively greatly It was difficult to have to be made to make an output 
impedance low, while enlarging the operating current, and to reduce the 
consumed electric current beyond the present condition in the actual circuit. 
Although omitting each amplifying circuit of buffer circuit section 2b, and, losing 
the consumed electric current on the other hand was also considered, since 
several lOkomega had to make below each resistance of the bias circuit section 
1 and the current of dozens of microA would be consumed in the bias circuit 
section 1 in order to secure the drive capacity of a liquid crystal display 
component, the consumed electric current was not able to be reduced. 
[0007] Then, as this invention solves these problems, and the consumed electric 
current can be reduced, keeping the output impedance of the buffer circuit 
section low, it aims at offering the drive circuit of the good liquid crystal display of 
the convenience which can extend the usable time amount of a pocket device 
easily. 
[0008] 

[Means for Solving the Problem] In order to solve an above-mentioned problem, 
the drive circuit of the liquid crystal display concerning the publication of claim 1 
The bias circuit section which generates two or more bias voltage with the 
resistance partial pressure by high resistance, The buffer circuit section which 
carries out impedance conversion of the generated bias voltage, and outputs it, 
In the drive circuit of the liquid crystal display which has the selection-circuitry 
section for impressing the output voltage of the buffer circuit section to inter- 
electrode [ of a liquid crystal display component ] according to an indicative data 
the buffer circuit section The 1st output circuit which set up greatly the drive 
capacity of the output current by the side of the high level, It is characterized by 



being constituted so that it has the 2nd output circuit which set up greatly the 
drive capacity by the side of a low, it chooses the 1st output circuit when 
performing the output by the side of a high level to said electrode, and the 2nd 
output circuit may be chosen, when performing the output by the side of a low to 
the electrode of a liquid crystal display component. 
[0009] Moreover, the pocket device concerning the publication of claim 2 is 
characterized by using the drive circuit of a liquid crystal display according to 
claim 1 for the pocket device with a liquid crystal display which carries out cell 
actuation. By such configuration, the drive circuit of the liquid crystal display 
concerning the publication of claim 1 becomes as [ reduce / the consumed 
electric current of a drive circuit ], keeping the output impedance low. Moreover, 
a pocket device according to claim 2 can reduce the consumed electric current of 
a device now easily. 
[0010] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained to a detail, referring to a drawing. In addition, it lets a complete 
diagram side pass, and he gives the same sign to the same or same component, 
and is trying to simplify explanation on these specifications. Drawing 1 is the 
circuit diagram showing the example of a drive circuit of the liquid crystal display 
of this invention. A liquid crystal display 10 The bias circuit section 1 which 
generates two or more bias voltage by carrying out the series connection of two 
or more high resistance between a supply voltage line (VDD) and a reference 
potential line (GND), and pressing a resisted part, The buffer circuit section 2 
which has two or more amplifying circuits for carrying out impedance conversion 
of each generated bias voltage, and outputting it, It consists of the selection- 
circuitry section 3 which chooses and impresses the output voltage of the buffer 
circuit section 2 to the electrode of the liquid crystal display component 41 which 
should be turned on according to an indicative data and the alternating current- 
ized signal FR, and the display-panel section 4 in which the display pattern was 
beforehand formed from two or more liquid crystal display components 41. 



[0011] The buffer circuit section 2 and the selection-circuitry section 3 are 
explained further. The amplifying circuits 21, 22a, 22b, and 23 where, as for the 
buffer circuit section 2, voltage follower connection of the differential amplifying 
circuit of a CMOS configuration was made respectively, It consists of switching 
circuits 24 which consisted of analog switches which perform selection of the 
output signal of amplifying circuits 22a and 22b according to the dozens of Hz 
alternating current-ized signal FR. It has composition of the selection-circuitry 
section 3 connected to an input (V0-V4), respectively in three kinds of bias 
voltage obtained with the resistance partial pressure. In addition, although the 
amplifying circuits 21 and 22a of the drive capacity of the output current by the 
side of a high level by PMOS are large, the drive capacity by the side of the low 
by NMOS is constituted small, and the drive capacity of NMOS is large, and 
amplifying circuits 22b and 23 are constituted so that small [ the drive capacity of 
PMOS ]. 

[0012] Moreover, the switch MATORIKUSSU circuit by an analog switch etc. is 
constituted, and the selection-circuitry section 3 is alternatively outputted to each 
common signal line (Vcl - Vcm:m are the integer of arbitration) and each 
segment signal line (Vs1 - Vsn:n are the integer of arbitration) by which each bias 
voltage of V0-V4 which were inputted was connected to the liquid crystal panel 
section 4 according to the indicative data (the common data DC and segment 
data DS), while a duty drive is carried out. 

[0013] By such configuration, PMOS of the large amplifying circuits 21 or 22a of 
the drive capacity by the side of a high level is chosen as the drive of the 
electrode by the side of the high voltage of the liquid crystal display component 
41 . Since the duty drive by 1/4 bias is perfonned operating so that NMOS of the 
large amplifying circuits 22b or 23 of the drive capacity by the side of a low may 
be chosen as the drive of the electrode by the side of a low battery While being 
able to drive each liquid crystal display component with the output of low 
impedance, an output signal changes and a big penetration current sometimes 
flows in each amplifying circuit. 



[0014] Moreover, the liquid crystal panel section 4 indicates by lighting, only 
when the difference of a common electrical potential difference and a segment 
electrical potential difference is supply voltage as it indicates by lighting and the 
example of combination is shown in drawing 2 if the electrical-potential-difference 
difference of the electrical potential difference (common electrical potential 
difference) of the common signal line of the liquid crystal display component 41 
and the electrical potential difference (segment electrical potential difference) of a 
segment signal line which should be displayed is beyond a predetermined value, 
and with other electrical-potential-difference differences, it operates so that the 
light may be put out. In addition, what is necessary is just to make it the duty ratio 
of a duty drive choose about one value for dozens of 1 /several [ - ] minutes 
according to a liquid crystal display element number. 

[0015] In addition, in the actual drive circuit 10, while using high resistance of 1 M 
omega or more respectively as resistance of the bias circuit section 1 , all the 
consumed electric currents are substituted for several microA by setting up the 
drive capacity of the big output component of the drive capacity of each 
amplifying circuit several 10 of the drive capacity of the small output component 
of drive capacity thru/or several 100 times. Drawing 3 is the circuit diagram 
showing other operation gestalten of the drive circuit of a liquid crystal display, 
and drawing 1 and a configuration of only buffer circuit section 2a and selection- 
circuitry section 3a differ from each other, and it explains only the circuit section 
from which a configuration differs. 

[0016] The amplifying circuits 21a and 22c where buffer circuit section 2a made 
voltage follower connection of the differential amplifier with which only the drive 
capacity by the side of a high level was constituted greatly like the amplifying- 
circuit 21 grade of drawing 1 , The comparator circuits 21 b and 22d connected so 
that the electrical potential difference during I/O of each amplifying circuit might 
be compared, respectively, While consisting of transistors 21c and 22e which 
carry out switching operation according to the output of each comparator circuit 
so that the output of each amplifying circuit may be connected to each reference 



potential The amplifying circuits 22f and 23a where only the drive capacity by the 
side of a low made voltage follower connection of the differential amplifier 
constituted greatly like amplifying-circuit 22b of drawing 1 etc, The comparator 
circuits 22g and 23b connected so that the electrical potential difference during 
I/O of each amplifying circuit might be compared, respectively, According to the 
output of each comparator circuit, it consists of transistors 22h and 23c which 
carry out switching operation of the output of each amplifying circuit so that it 
may connect with supply voltage, respectively. 

[0017] Moreover, except bias voltage V2 being divided and inputted into V2a and 
V2b, selection-circuitry section 3a is the same configuration as the selection- 
circuitry section 3 of drawing 1 , and outputs alternatively the electrical potential 
difference from six inputs including supply voltage and a reference potential to a 
common signal line (Vc1 - Vcm:m are the integer of arbitration), and a segment 
signal line (Vs1 - Vsn:n are the integer of arbitration) if needed. 
[0018] By such configuration, comparator circuit 21b (22d) operates so that 22g 
(23b) of comparator circuits may flow through transistor 22h (23c), when the 
output voltage becomes low rather than the input voltage of 22f of amplifying 
circuits (23a), while operating so that it may flow through transistor 21c (22e) 
when the output voltage becomes high rather than the input voltage of 
amplifying-circuit 21a (22c). Therefore, an output signal changes, and while 
being able to drive each liquid crystal display component with the output of low 
impedance like the drive circuit 10 of drawing 1 , a big penetration current flows 
to each amplifying circuit, and there is sometimes etc. little consumed electric 
current and it sometimes etc. ends. 

[0019] Actuation of buffer circuit 2a is explained further. For example, V3 (V) and 
V2 (V) are impressed to each electrode of the liquid crystal display component 41 
as a common electrical potential difference and a segment electrical potential 
difference, respectively, the inter-electrode electrical potential difference of the 
liquid crystal display component 41 - VO / 4= 0.25 - the condition which is VDD 
(V) to a common electrical potential difference ~ V0= ~ VDD (V) - changing a 



segment electrical potential difference - the conservation of charge V(1 / 
4+1)0=5 / 4, when pushed up to VDD (V) Since selection-circuitry section 3a 
consists of analog switches of bidirection etc., the electrical potential difference 
will push up the output of ampiifying-circuit 22c to 5/4VDD(V) through input V2of 
selection-circuitry section 3a a. Since it operates so that 22d of comparator 
circuits may detect this condition and it may flow through transistor 22e at this 
time, the electrical potential difference impressed to V2a and the liquid crystal 
display component 41 comes to return to V2 (V) which is a predetermined 
electrical potential difference promptly, and it can prevent that an electrical 
potential difference which exceeds supply voltage and a reference potential is 
impressed to each circuit and each liquid crystal display component for a long 
time. 

[0020] On the other hand, when 22f of amplifying circuits and the output voltage 
of 23a decline rather than a predetermined electrical potential difference, and 
transistor 22h and 23c carry out switching operation, respectively and carry out 
pull-up to a supply voltage side, the output voltage of each amplifying circuit 
returns to a predetermined electrical potential difference promptly. Thus, by 
operating, it can control now easily that a liquid crystal display component carries 
out misregistration on the electrical potential difference more than predetermined, 
or the display contrast gets worse. 

[0021] It means that drawing 4 operates so that the example of combination of 
the electrical potential difference of each signal line for performing control of 
lighting of each liquid crystal display component or putting out lights is shown, 
and it may become a lighting display, only when the difference of a common 
electrical potential difference and a segment electrical potential difference is 
supply voltage like Table 1. In addition, the duty ratio of a duty drive can choose 
about one value for dozens of 1 /several [ - ] minutes according to a liquid crystal 
display element number. 

[0022] In addition, the liquid crystal panel section 4 can use the liquid crystal 
panel of the method of arbitration, such as TFT (thinfilm trangistor) and STN 



(supertwisted nematic), and may use it also for a static mold not to mention a 
dot-matrix mold. Moreover, although this example explained only the drive circuit 
of 1/4 bias, if it is the 1/several about bias voltage of 1 / 5 grades, it can be used 
like other drive circuits. Furthermore, although what is necessary is just to form 
the high resistance for partial pressures by resistance by low-concentration 
polish recon, you may form using a diffused resistor, ON resistance of a 
transistor, etc. 
[0023] 

[Effect of the Invention] Even when there are many display devices and its circuit 
patterns and it drives a liquid crystal panel of capacity which is large since the 
drive circuit of the liquid crystal display concerning the publication of claim 1 
becomes as [ reduce / keeping the output impedance low / the consumed electric 
current of a drive circuit ] by making the drive circuit of a liquid crystal display a 
configuration like this invention as explained above, it is effective in coming to be 
able to carry out the liquid crystal display of the display grace, without falling 
sharply. Moreover, since a pocket device according to claim 2 can reduce the 
consumed electric current of a device easily, it can reduce the count of an activity 
which charges while being able to use a device for a long time by one charge 
compared with the former, and is effective in the convenience of a device 
improving. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The circuit diagram showing the operation gestalt of the drive circuit 
of the liquid crystal display of this invention, 

[Drawing 2] The table showing the display-control condition of the drive circuit of 
drawing 1 , 

[Drawing 3] The circuit diagram showing other operation gestalten of the drive 
circuit of this invention, 

[Drawing 4] The table showing the display-control condition of the drive circuit of 
drawing 3 , 

[Drawing 5] It is the circuit diagram showing the drive circuit of the conventional 

liquid crystal display. 

[Description of Notations] 

1 : Bias circuit section 

2: Buffer circuit section 

3: Selection-circuitry section 

4: Liquid crystal panel section 

10: Liquid crystal display 

FR: Alternating current-ized signal 

DC: Common data 

DS: Segment data 
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